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The purpose of this study is to calculate MLT residual meridional winds from HRDI temperatures and to compare these with radar and HRDI winds. This exercise provides an important cross validation between ground-and satellitebased mean wind estimates and updates earlier residual meridional wind estimates that are based upon simpler radiative heating algorithms and CIRA-86 climatological inputs [Huang and Smith, 1991 ] . Our study also provides some val- Gravity wave saturation affects the zonally averaged thermal budget through the wave heat flux convergence and generation of diffusive heating by turbulence (the HD term). It has been further shown that the net effects of gravity wave heating depend upon the localization of the turbulence [Fritts and Dunkerton, 1985 Huang and Smith [1991 ] examined the effects of parameterized gravity wave heat flux and turbulent diffusion on the residual circulation. Although the circulation itself was relatively insensitive to the effective Prandtl number, global mass balance requirements were more readily satisfied when a high Prandtl number (10 or larger) was specified. This result is consistent with studies that found weak net thermal effects of gravity waves upon the global mean thermodynamic budget. However, the issue of the Prandtl number is far from resolved, owing to the paucity of measurements of gravity wave heating [Gardner and Yang, 1998 ] and the difficulty in specifying turbulence localization parameters. In view of these uncertainties, we have elected to not include parameterized gravity wave heating in our model of the mean meridional circulation.
Calculation of the net radiative heating rate Qr is carried out with the algorithm of Zhu [1994] . The algorithm determines solar UV heating rates by O2 and O3 from an updated Strobel [1978] parameterization. IR cooling rates are computed for the CO2 15-p band, the O3 9.6-p band, 
Input Parameters and Heating Fields
The residual circulation is computed for both July and January conditions. The tropospheric and stratospheric inputs to the net radiative heating rate Qr are climatological values of ozone [Keating and Pitts, 1987] Diabatic winds in the winter hemisphere are stronger than HRDI winds, particularly at 95 and 97.5 km.
• o Radar meridional winds are available for comparison with residual winds at the following locations: Christchurch, New -40 Zealand (44øS,173øE) ; Adelaide, Australia (35øS,138øE) ; -20 Jakarta, Indonesia (6 ø S,107 øE); Christmas Island (2øN, 157øW) ; Kauai, Hawaii (22øN, 160øW) ; Urbana, Illinois (40øN,88øW) ; London, Canada (43øN,81øW) ; Saskatoon, Canada (52øN, 107øW) ; and Kazan Russia 
